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BSTRACT

 

Background

 

Fibrous dysplasia of bone frequently
involves the anterior base of the cranium and results
in encasement of the optic-nerve canals. It has been
assumed that such encasement leads to constriction
and eventual blindness. There is controversy about
whether patients should be regularly monitored or
whether they should undergo prophylactic decom-
pression of the optic nerve. This question is of partic-
ular concern in patients with normal vision, since the
risks associated with surgical decompression include
blindness.

 

Methods

 

We studied 38 patients with fibrous dys-
plasia of the lesser wing of the sphenoid bone. The
patients underwent a detailed neuro-ophthalmologic
examination and computed tomography of the face
and skull, reformatted to measure the extent of in-
volvement of the optic canal and the area of the ca-
nals. The results were compared with those of 38 age-
and sex-matched controls.

 

Results

 

Of the 38 patients, 15 were male and 23 fe-
male, and their mean age was 26 years. Twelve had
polyostotic fibrous dysplasia, and 26 had the McCune–
Albright syndrome. Sixty-seven optic canals were af-
fected by fibrous dysplasia; in 49 of them (73 percent)
there was complete encasement. The mean (±SD)
areas of the right and left canals were 9.6±3.8 mm

 

2

 

and 9.9±3.6 mm

 

2

 

, respectively, in the patients, as com-
pared with 12.0±2.9 mm

 

2

 

 and 11.9±2.7 mm

 

2

 

 in the
controls (P=0.009 for the comparison of the right ar-
eas and P=0.03 for the comparison of the left areas
by the paired t-test). In all but two of the patients, the
results of neuro-ophthalmologic examination were
normal. In the two patients with monocular visual im-
pairment, the areas of the optic canals were similar
on the normal and abnormal sides.

 

Conclusions

 

Encasement of the optic canal in fi-
brous dysplasia causes narrowing of the canal, but
that in itself does not result in visual loss. Therefore,
prophylactic decompression of the optic nerve does
not appear to be indicated on the basis of the presence
of fibrous dysplasia on diagnostic images alone, since
it does not correlate with visual loss. (N Engl J Med
2002;347:1670-6.)
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IBROUS dysplasia of bone is a benign con-
dition initially described in association with
skin pigmentation and endocrine dysfunction
(in the McCune–Albright syndrome; number

174800 in Online Mendelian Inheritance in Man, a
catalogue of inherited diseases).
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 In fibrous dysplasia,
normal bone is replaced with fibro-osseous tissue. The
fibrotic areas are composed of cells phenotypically sim-
ilar to preosteogenic cells, and spicules of poorly or-
ganized woven bone are synthesized by mature but
abnormal osteoblasts.
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Fibrous dysplasia is caused by a postzygotic, somat-
ic mutation of the protein transcript of the 

 

GNAS1

 

gene,

 

7,8 

 

which encodes the 

 

a

 

 subunit of the stimulatory
G protein. These activating mutations inhibit the in-
trinsic guanine triphosphatase activity of the G

 

s

 

a

 

 pro-
tein, resulting in prolonged adenylyl cyclase activity
and a subsequent increase in intracellular cyclic ade-
noside monophosphate.

 

9

 

 Mutations at position 201 of
G

 

s

 

a

 

 in which arginine is replaced by cysteine or by his-
tidine were found first in endocrine organs in patients
with the McCune–Albright syndrome

 

7,8

 

 and then in
monostotic and polyostotic fibrous dysplasia and in fi-
brous dysplasia associated with the McCune–Albright
syndrome.
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The optic nerve passes through the sphenoid wing
and, in patients with polyostotic fibrous dysplasia, is
often found on computed tomographic (CT) imaging
to be encased by fibrous dysplasia. Clinicians may as-
sume that such encasement will result in blindness

 

14-17

 

because of the proximity of the fibrous dysplasia to the
optic nerve and because of reported cases of acute loss
of vision

 

14,18-23

 

 and a study that found that vision loss
is the most common neurologic complication in this
condition.

 

24

 

Controversy surrounds the management of fibrous
dysplasia involving encasement of the optic-nerve
canals, particularly in patients whose vision is nor-
mal.

 

14-17,24,25

 

 The cause of loss of vision in patients
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with fibrous dysplasia is unclear. Prophylactic decom-
pression of the optic nerve (“unroofing”) is one op-
tion

 

14-17,20,25

 

; observation with regular ophthalmologic
examinations in patients with asymptomatic encase-
ment is another. The risks associated with optic-nerve
decompression include lack of improvement in vision
(which is the outcome of the procedure in 5 to 33
percent of cases) and postoperative blindness.

 

14-17,23-25

 

We undertook this study to quantitate CT findings
and identify any constriction of the optic canal; to de-
termine whether there is a correlation between CT
findings and the results of neuro-ophthalmologic ex-
aminations in patients with fibrous dysplasia; and,
by cross-sectional analysis of a case–control cohort,
to evaluate management options for patients with nor-
mal vision who have fibrous dysplasia and encased op-
tic nerves.

 

METHODS

 

Patients

 

Sixty-nine patients were enrolled (in National Institutes of Health
protocol 98-D-0145, entitled Screening and Natural History of Fi-
brous Dysplasia) between 1998 and 2001; written informed consent
was obtained from each patient. To be included in the current study
of optic-nerve canals, patients had to undergo a neuro-ophthalmo-
logic examination and contemporaneous, standard CT scanning
of the face and skull that showed fibrous dysplasia in the sphenoid
wing. Patients were excluded from this study if they had previously
undergone surgery to decompress the optic nerve, since the pre-
vious procedure and reconstruction may have resulted in distortion
of the optic canal; in addition, it would have been impossible to
discern whether postoperative ophthalmologic abnormalities were
the result of decompression or the underlying disease. The charac-
teristics of the patients who had undergone surgery were analyzed
separately. Patients receiving bisphosphonate therapy were also ex-
cluded from the study of optic-nerve canals, since the effects of bis-
phosphonate treatment on fibrous dysplasia remain unclear.

 

Neuro-Ophthalmologic Examination

 

Four variables were evaluated by a neuro-ophthalmologist who
was unaware of the CT findings: best corrected visual acuity, ac-
cording to the Early Treatment Diabetic Retinopathy Study scale
(where 20/20 denotes perfect vision); visual fields, according to
Humphrey Visual Field/Swedish Interactive Thresholding Algo-
rithm (SITA) 30-2 computerized testing (Allergan-Humphrey) or
Goldmann perimetry testing; color vision, with the use of 14 Ish-
ihara color plates; and results of examination of the fundus. There
are no definitive tests for compressive optic neuropathy; therefore,
abnormalities due to fibrous dysplasia were defined as either an ab-
normal result on the visual-field test (i.e., the presence of a scotoma
or a field deficit) or an abnormal result on two of the three other
tests (i.e., a visual acuity worse than 20/40, correct identification of
fewer than 10 of the 14 Ishihara color plates, or evidence of optic
atrophy on the fundus examination). The goal of this approach was
to eliminate abnormal findings due to other causes (e.g., red–green
color blindness) from consideration.

 

CT Imaging of the Optic-Nerve Canal

 

Axial CT sections were obtained through the skull base with
the use of 2.50-to-3.75-mm collimation and a spiral technique
(HiSpeed CTI or LightSpeed QXI, GE Medical Systems). High-res-
olution images of the anterior base of the skull were reconstructed
at 1-to-3-mm intervals in a 20-cm field of view. The resulting volu-

metric data were reformatted in a double oblique plane, generating
sections perpendicular to the longitudinal axis of the optic canal
(Advantage Windows 3.0, GE Medical Systems) (Fig. 1). The di-
mensions of the optic waist were measured with digital calipers on
the reformatted images; the area of the optic canal was calculated
(half the height in millimeters¬half the width in millimeters¬

 

p

 

).
The extent of involvement of the canal with fibrous dysplasia was
assessed semiquantitatively (as 0, 25, 50, 75, or 100 percent).

Using identical acquisition and reformatting techniques, we ob-
tained control data on age- and sex-matched patients through the
National Institutes of Health Department of Radiology data base
(between January and December 2001). The control patients had
no history of skeletal disease and underwent routine CT imaging as
part of an evaluation for sinus disease. No osseous abnormalities
were seen on the CT images. A neuroradiologist who was blinded
to the results of the neuro-ophthalmologic examination assessed the
CT data.

 

Statistical Analysis

 

Data are presented as means ±SD unless otherwise specified.
Two-sided paired t-tests were used to compare data from the pa-
tients who had fibrous dysplasia with data from the matched con-
trols. Pearson’s and Spearman’s correlation coefficients were calculat-
ed to measure association. The intrarater agreement for the digital
CT measurements was assessed with the use of 12 pairs of random-
ly chosen readings for each variable. P values of less than 0.05 were
considered to indicate statistical significance. All the analyses were
performed with SAS statistical software (version 6.12, SAS Institute).

 

RESULTS

 

Characteristics of the Patients

 

Of the 69 patients evaluated, 38 were included in
the study of the optic-nerve canals. Twelve had poly-
ostotic fibrous dysplasia, and 26 had the McCune–
Albright syndrome. Fifteen of the patients were male
and 23 female; their mean age was 26 years (range,
4 to 59). The mean age of the control patients was
26 years (range, 6 to 58). The age of the matched
controls was within four years of the age of the study
patients.

Of the 31 patients who were excluded from the
study of the optic canals, 2 had irretrievable digital data
(although hard copies of the CT scans showed cran-
iofacial fibrous dysplasia, with involvement of the sphe-
noid wing, in 1 of the 2 patients). Ten of the excluded
patients did not have fibrous dysplasia involving the
sphenoid region: two had disease in the posterior skull,
and eight had no craniofacial fibrous dysplasia. Accord-
ing to the exclusion criteria, 12 patients who were re-
ceiving bisphosphonate therapy and 7 who had under-
gone previous optic-nerve decompression were also
excluded. The characteristics of the seven patients who
had previously undergone surgery are listed in Table 1.
Overall, 60 of the 69 evaluated patients (87 percent)
had fibrous dysplasia that affected some area of the
craniofacial region (skull, midface, or mandible).

 

Results of Neuro-Ophthalmologic Examination

 

Of the 38 study patients, only 2 had abnormal re-
sults, according to the study criteria, on neuro-oph-
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thalmologic examination. In one of these two patients,
visual acuity in the right eye was reduced to the abil-
ity to count fingers; because the patient was blind in
the right eye, the right-eye visual fields and color vi-
sion could not be assessed; and fundus examination
revealed atrophy of the right eye. All the findings in the
left eye were normal. The patient had the McCune–
Albright syndrome with an untreated excess of growth
hormone and had lost the vision in his right eye grad-
ually (over a five-year period). Physical examination
revealed severe craniofacial deformity with substantial
proptosis on the right side. The second patient with
abnormal results on neuro-ophthalmologic examina-
tion had decreased color vision (9 of 14 Ishihara col-
or plates correct) and slight pallor of the optic nerve
on fundus examination on the left side; both of these
variables were normal on the right side. The visual
acuity was 20/16 bilaterally, with normal visual fields.
Four neuro-ophthalmologic examinations over a two-
year period had revealed no changes. This patient also
had the McCune–Albright syndrome, with associated

hyperthyroidism. Two other patients had a single ab-
normal neuro-ophthalmologic variable (color vision)
as a result of X-linked red–green color blindness.

Of the 31 patients not included in the analysis of
the optic canals, 4 had abnormal results on ophthal-
mologic examination; however, they had previously
undergone bilateral optic-nerve decompression (Ta-
ble 1). Their examination results were difficult to in-
terpret, and it was impossible to determine whether
the abnormalities were a result of underlying disease
or of surgical complications. Three patients had a sin-
gle abnormal variable due to amblyopia, X-linked red–
green color blindness, or macular degeneration.

 

CT Measurements of the Optic Canal

 

Of the 38 study patients’ optic canals, 67 canals
were affected by fibrous dysplasia (Table 2). Twenty-
nine of the 38 patients (76 percent) had bilateral in-
volvement. Of the 67 involved optic canals, 49 (73
percent) were circumferentially (i.e., totally) encased
with fibrous dysplasia, and 18 (27 percent) were par-

 

Figure 1.

 

 CT Scans of a Skull Affected by Fibrous Dysplasia and a Normal Skull.
In each panel, the arrow points to the optic nerve. Panels A, B, and C show polyostotic fibrous dysplasia involving nearly every
bone in the craniofacial region. Panels A and D are axial views, with an oblique line showing the pathway of the optic canal to the
optic chiasm. In Panel A, the area that appears bright is the right petrous ridge (or otic capsule), which is spared from fibrous dysplasia.
Panels B and E are reformatted views along the oblique line, showing the actual pathway of the optic canal. In the fibrous dysplastic
skull (Panel B), the pathway is clearly delineated because of the diseased bone; in the normal skull (Panel E), the canal is short and difficult
to identify. Panels C and F are magnified views of a slice that is perpendicular to the optic canal and show the right optic canal end
on (en face). Normally, the canal is oblong, as seen in the image of the normal skull (Panel F), but in the presence of complete encase-
ment by fibrous dysplasia, the optic canal may appear round (Panel C).
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*Patients 3, 4, 5, and 7 had abnormal results on neuro-ophthalmologic examination, but it could not be definitively determined whether the abnormalities
were due to their surgery or to their underlying disease, except in Patient 4, who was newly blind in the right eye immediately after prophylactic surgery.
Thus, there was postoperative vision loss in one of the five optic nerves for which prophylactic decompression was performed. All five patients with a preop-
erative visual disturbance had the McCune–Albright syndrome. In Patients 6 and 7, an aneurysmal bone cyst or cystic change in the area of fibrous dysplasia
was also noted. NA denotes not applicable (because of blindness).

†Visual acuity was assessed according to the Early Treatment Diabetic Retinopathy Study scale, on which 20/20 denotes perfect vision.

‡Color vision was assessed according to the ability to identify 14 Ishihara color plates correctly.
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IAGNOSIS

 

VISUAL

 

 

 

ACUITY

 

†

 

VISUAL

 

 

 

FIELDS COLOR

 

 

 

VISION

 

‡

 

FUNDUS

 

1 Right Prophylaxis 20/25 Normal 14/14 Normal Polyostotic fibrous dysplasia

2 Right Prophylaxis 20/40 Normal 14/14 Normal Polyostotic fibrous dysplasia
Left Prophylaxis 20/20 Normal 14/14 Normal

3 Right Gradual disturbance 20/20 Abnormal 2/14 Pallor McCune–Albright syndrome 
and excess growth hormone

Left Prophylaxis 20/25 Abnormal 12/14 Pallor

4 Right Prophylaxis Finger
counting only

Abnormal NA Pallor McCune–Albright syndrome, 
hyperthyroidism, and neonatal 

Cushing’s syndrome
Left Gradual disturbance 20/40 Abnormal 7/14 Pallor

5 Right Gradual disturbance 20/20 Abnormal 14/14 Pallor McCune–Albright syndrome
and excess growth hormone

Left Acute disturbance Finger
counting only

Abnormal NA Pallor

6 Right Acute disturbance (and cyst) 20/20 Normal Normal Normal McCune–Albright syndrome

7 Right Acute disturbance
(and aneurysmal bone cyst)

Finger
counting only

NA NA Pallor McCune–Albright syndrome
and hyperthyroidism

Left Acute disturbance
(and aneurysmal bone cyst)

Light
perception only

NA NA Pallor

*Plus–minus values are means ±SD. NA denotes not applicable.

†Involvement was considered circumferential if there was 100 percent encasement of the optic ca-
nal and partial if there was 25 to 75 percent encasement.

‡P values are for the comparison between patients and their matched controls.

 

T

 

ABLE

 

 2. 

 

F

 

INDINGS

 

 

 

ON

 

 C

 

OMPUTED

 

 T

 

OMOGRAPHIC

 

 E

 

XAMINATION

 

 

 

IN

 

 

 

THE

 

 38 P

 

ATIENTS

WITH

 

 C

 

RANIOFACIAL

 

 F

 

IBROUS

 

 D

 

YSPLASIA

 

 

 

AND

 

 T

 

HEIR

 

 M

 

ATCHED

 

 C

 

ONTROLS

 

.*

 

V

 

ARIABLE

 

P

 

ATIENTS

 

 

 

WITH

 

F

 

IBROUS

 

 D

 

YSPLASIA

 

(N=38)
C

 

ONTROLS

 

(N=38) DIFFERENCE P VALUE‡

No. of optic canals
Right
Left

67 (involved)
32
35

67 (not involved)
32
35

Dimensions of optic canal
Height — mm

Right
Left

3.7±0.9
3.6±0.9
3.8±0.9

4.2±0.6
4.2±0.6
4.2±0.6

0.48±1.2
0.54±1.2
0.42±1.2

0.001
0.015
0.04

Width — mm
Right
Left

3.3±0.7
3.3±0.7
3.3±0.7

3.6±0.5
3.6±0.6
3.6±0.5

0.29±0.9
0.34±0.9
0.26±0.8

0.007
0.04
0.08

Area — mm2

Right
Left

9.8±3.7
9.6±3.8
9.9±3.6

11.9±2.8
12.0±2.9
11.9±2.7

2.09±4.8
2.37±4.8
1.83±4.9

<0.001
0.009
0.03

Extent of involvement — no.†
Circumferential
Partial

49
18

NA
NA

Length of optic nerve — mm
Right
Left
Difference between right and left

58.4±10.2
57.7±9.1
3.2±2.2 <0.001
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tially (25 to 75 percent) encased. All the canals were
patent. The mean height, width, and area of the 32
involved right canals were 3.6±0.9 mm, 3.3±0.7 mm,
and 9.6±3.8 mm2, respectively; the corresponding
values for 32 right canals in the control group were
4.2±0.6 mm, 3.6±0.6 mm, and 12.0±2.9 mm2. The
mean height, width, and area of the 35 involved left
canals were 3.8±0.9 mm, 3.3±0.7 mm, and 9.9±3.6
mm2; respectively; the corresponding values for 35
left canals in the control group were 4.2±0.6 mm,
3.6±0.5 mm, and 11.9±2.7 mm2. The height, width,
and area of the involved right optic canals and the
height and area of the involved left optic canals were
significantly smaller (by 14.3 percent, 8.3 percent, 20.0
percent, 9.5 percent, and 16.8 percent, respectively)
in the patients with fibrous dysplasia than in the age-
matched controls (Table 2). The difference between
the two groups in the width of the involved left optic
canal was not significant (P=0.08). There was no sig-
nificant difference between the study patients and their
matched controls in any of the dimensions of the six
right and three left uninvolved canals.

CT evaluation of the two study patients with ab-
normal results on neuro-ophthalmologic examination
showed that both had similar right-canal and left-canal
measurements, although the vision in only one eye in
each patient was abnormal (Table 3). Their canal meas-
urements were below the range of measurements in
the controls, but neither had the most constricted
measurements in the study group. In one of these two
patients, the right optic nerve was 26.9 mm longer
than the left (a difference that was >10 SD from the
mean difference in nerve length in the overall group
of patients with fibrous dysplasia). The mean differ-
ence between the lengths of the right and left optic
nerve in that group was 3.2±2.2 mm (P<0.001) (Ta-
ble 2).

Correlations and Intrarater Variability

There was a negative correlation between the extent
of involvement of either optic canal and the age of the
patient (Table 4). Thus, involvement of the optic canal
with fibrous dysplasia was more extensive in patients
younger than 30 years of age than in patients 30 or
older. For example, 80 percent of the optic canals in
the 22 patients younger than 30 years were complete-
ly encased by fibrous dysplasia, whereas 44 percent
of the optic nerves in the 16 patients 30 years of age
or older were completely encased. In addition, there
was an inverse correlation between the extent of in-
volvement and the optic-canal measurements; hence,
the greater the involvement of the optic canal with
fibrous dysplasia, the smaller the area of the canal.

Analysis of the intrarater agreement for the four CT
measurements (height and width of the right optic ca-
nal and height and width of the left optic canal) yield-
ed Pearson’s correlation coefficients of 0.83 (P<
0.001), 0.80 (P=0.002), 0.75 (P=0.005), and 0.70
(P=0.01), respectively, and Spearman’s correlation co-
efficients of 0.83 (P<0.001), 0.78 (P=0.003), 0.64
(P=0.03), and 0.58 (P=0.05), respectively. For only
one measurement, the width of the right canal, was
there a significant difference between the two read-
ings in the mean measurement (P=0.03 by the paired
t-test).

DISCUSSION

The appropriate management of fibrous dysplasia
around the optic nerve in patients with normal vision
is controversial. On the basis of the assumption that
there is gradual constriction of the optic nerve and in-
evitable visual loss, most authors recommend prophy-
lactic decompression of the optic nerve rather than
observation. However, a potential postoperative com-
plication of this procedure is blindness. The paucity

*Involvement was considered circumferential if there was 100 percent encasement of the optic ca-
nal and partial if there was 25 to 75 percent encasement.

†The results of neuro-ophthalmologic examination were abnormal in this eye.

TABLE 3. FINDINGS ON COMPUTED TOMOGRAPHIC EXAMINATION IN THE TWO PATIENTS 
WITH CRANIOFACIAL FIBROUS DYSPLASIA AND ABNORMAL RESULTS 

ON NEURO-OPHTHALMOLOGIC EXAMINATION.

DIAGNOSIS EYE

DIMENSIONS OF

OPTIC CANAL

EXTENT OF

INVOLVEMENT*
LENGTH OF

OPTIC NERVE

HEIGHT WIDTH AREA

mm mm2 mm

McCune–Albright syndrome
and excess growth hormone

Right†
Left

2.8
3.2

2.9
2.6

6.38
6.53

Circumferential
Circumferential

101.4
74.5

McCune–Albright syndrome
and hyperthyroidism

Right
Left†

3.1
2.5

2.2
2.1

5.36
4.12

Circumferential
Circumferential

69.2
69.8
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of quantitative and long-term studies of this bone dis-
ease has made decisions about patient care difficult.
The current cross-sectional study of a large, case–
control cohort included comprehensive neuro-oph-
thalmologic examinations and analyzed diseased op-
tic-nerve canals quantitatively with the use of CT to
determine whether prophylactic optic-nerve decom-
pression is indicated in patients whose canals are en-
cased by fibrous dysplasia.

Statistically significant narrowing of the encased
optic canal was observed in the patients with fibrous
dysplasia, as compared with the controls. However,
despite the constriction, 95 percent of the patients had
normal results on their eye examinations. CT findings
of encasement or constriction of the optic canal were
not correlated with the results of the neuro-ophthal-
mologic examination, since all but two examinations
showed no abnormalities. Therefore, we believe that
fibrous dysplasia should be managed according to the
results of the clinical examination and that diagnostic
imaging and regular observation in these patients are
appropriate. Prophylactic decompression of the optic
nerve cannot be recommended on the basis of diag-
nostic imaging alone, since the results of such imaging
do not correlate with loss of vision.

Among the patients in this study, there was a high
incidence of craniofacial fibrous dysplasia in association
with polyostotic fibrous dysplasia or the McCune–
Albright syndrome. Sixty of the 69 evaluated patients
(87 percent) had involvement of the craniofacial re-
gion, and 58 of those 60 patients had involvement
of the anterior base of the cranium. The sensitivity of
CT imaging allowed the detection of fibrous dysplasia
in areas that would have been difficult to assess with
plain radiography because of the superimposition of
cranial structures.

In a study of 50 patients with cranial fibrous dyspla-
sia, Sassin and Rosenberg reported that 10 had radi-
ographic evidence of involvement of the optic canal

and that 8 of these 10 patients had visual disturbances
attributable to the surrounding fibrous dysplasia.24

Their study was based on the use of plain radiography
of the head and probably underestimated the number
of encased optic-nerve canals in the patients with nor-
mal vision. In addition, the visual disturbances that
were attributed to fibrous dysplasia were based on tests
of visual acuity, with or without abnormal results on
a fundus examination, which is a nonspecific test and
not the sole measurement used to detect optic neurop-
athy, such as that caused by compressive, inflamma-
tory, or demyelinating conditions.26 Visual-field def-
icits and diminished color vision are sensitive but not
specific indicators of compressive optic neuropathy,
and diminished visual acuity and optic-nerve atrophy
on a fundus examination are late findings. Changes in
visual acuity, however, result in the greatest functional
loss for patients. Consequently, all four variables must
be considered before optic neuropathy due to com-
pression can be diagnosed.

The proponents of prophylactic surgery believe that
fibrous dysplasia is progressive, but the course of the
disease is unknown. In the cross-sectional analysis of
the current well-distributed cohort, 80 percent of the
optic canals in the 22 patients younger than 30 years
were completely encased by fibrous dysplasia, whereas
44 percent of the optic nerves in the 16 patients 30 or
older were completely encased. This difference sug-
gests that fibrous dysplasia is not progressive in the
region of the optic nerve. Although regression may
explain this finding, it cannot be confirmed without
long-term studies of this patient population.

The cause of both the acute and gradual loss of vi-
sion associated with fibrous dysplasia remains unclear.
Possible causes include optic-nerve compression by fi-
brous dysplasia, optic-nerve traction, and trauma to or
hemorrhage into the canal. In a review, Michael et al.
found that cystic masses associated with fibrous dys-
plasia, rather than progressive optic-canal stenosis,
were frequently the cause of acute blindness.23 In
such cases, decompression of the optic nerve would
not improve vision, and treatment would include re-
section of the imposing cyst.

In our patient with severe craniofacial deformity,
uncontrolled excess of growth hormone, and grad-
ual vision loss, the cause was believed to be traction
or elongation of the right optic nerve as a result of
proptosis. The degree of constriction and involvement
was nearly identical in both eyes, but the right optic
nerve was 26.9 mm longer than the left. Optic-nerve
decompression would not have corrected this prob-
lem. The other patient with abnormal results on neu-
ro-ophthalmologic examination had decreased color
vision and slight pallor of the left optic nerve, but these
findings were subtle and were stable over a two-year
period, and the patient did not have functional loss of

TABLE 4. CORRELATION ANALYSIS.

VARIABLE AND CORRELATION PEARSON’S TEST SPEARMAN’S TEST

CORRELATION

COEFFICIENT

P
VALUE

CORRELATION

COEFFICIENT

P
VALUE

Right optic canal
Extent of involvement 

and age of patient
¡0.34 0.04 ¡0.25 0.13

Extent of involvement 
and area of canal

¡0.39 0.03 ¡0.35 0.05

Left optic canal
Extent of involvement 

and age of patient
¡0.41 0.01 ¡0.36 0.03

Extent of involvement 
and area of canal

¡0.53 0.001 ¡0.52 0.001
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vision or other symptoms. Thus, the abnormal find-
ings in this patient did not confirm the presence of
compressive optic neuropathy, and decompression
would not have improved the patient’s vision. In both
of these patients, only one eye had a visual disturb-
ance, even though both eyes had the same degree of
disease involvement and even though canal measure-
ments were similar on the left and right sides.

Visual disturbances do occur in some patients with
fibrous dysplasia of the anterior base of the cranium.
Of the seven patients with fibrous dysplasia who had
previously undergone optic-nerve decompression, two
had an associated cystic change or an aneurysmal bone
cyst adjacent to the optic canal, with acute changes in
vision; three had excess growth hormone or hyperthy-
roidism, with a gradual disturbance in vision; and all
five had the McCune–Albright syndrome. The re-
maining two patients, who had normal vision preop-
eratively and underwent optic-nerve decompression
for prophylaxis, had polyostotic fibrous dysplasia with-
out endocrinopathy. Thus, 7 of the 69 patients over-
all (5 of those who had undergone surgery and 2 of
the 38 in the study group; 10 percent) had changes
in vision in the presence of the disease. However, all
seven had the McCune–Albright syndrome with hy-
perfunctioning endocrinopathies or cystic changes in
the area of the fibrous dysplasia. The effect of endo-
crinopathy on fibrous dysplasia and the pathologic
changes (such as an expanding cyst) that convert this
benign condition into an aggressive lesion will require
further evaluation. Such research will help determine
the predictors of visual impairment and make possi-
ble the development of effective medical and surgical
therapies.
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